Observations and modeling work of the last few decades have informed us of the nature these key interocean exchanges and offer concepts for costeffective approaches for sustained observing systems.
Introduction:
The ocean is segmented into three large basins. The interocean exchange of water between these basins, moves significant amounts heat and freshwater, affecting the large scale ocean stratification, with impact on ocean heat/freshwater inventories and the giant meridional ocean circulation cells of the Atlantic and the Southern Ocean [1, 2] . Changes of interocean exchange are both a response and a driver to the climate system, and must be properly resolved in ocean and climate models.
The Antarctic Circumpolar Current (ACC) moves vast amount of cold water between the three oceans, with major impact on the Earth's climate system. However, smaller amounts of interocean transport of warm thermocline water also impact the climate and its fluctuations. The most significant ( Figure 1 ) are transfer of Pacific water into the Indian Ocean by way of the Indonesian seas (ITF) [3] , and along the southern margin of Australia [4] , and the transfer of Indian Ocean subtropical water into the Atlantic around the southern rim of Africa [5] . 
Pacific To Indian Ocean flow [A] Indonesian Throughflow [ITF]
The transfer of tropical water from the Pacific to the Indian Ocean through the Indonesian seas is considered to be a first order factor in the heat and freshwater inventories of these oceans, and as such are linked by sea-air fluxes to the larger scale climate system [8] , specifically to El Niño-Southern Oscillation (ENSO), the Asian Monsoon, [3, 10, 11, 12, 13, 14, 15] .
The ITF is a response to ocean-scale wind stress as characterized by the "Island Rule" [16] , and to the phase of El Niño-Southern Oscillation (ENSO; [17, 18, 19] and its Indian Ocean "cousin", the Indian
Ocean Dipole, IOD [20, 19, 21] as well as the regional monsoonal wind pattern over southeast Asia [22, 23] .
Model studies have investigated the ITF impact on the Indian and Pacific heat and freshwater budgets and on the ITF role in the climate system [24, 25, 26, 27, 28, 29, 30, 31, 32] . [41, 42, 43] .
The Indonesian seas do not simply provide a passive conduit for interocean exchange, as the stratification of the inflowing Pacific water is modified before its export into the Indian Ocean. Other components of a ITF observation network may involve:
• A key element of any observational system is the larger scale and regional coverage offered by satellite based sensors, such as SST and SSS (the later expected once Aquarius is operational);
altimeter [56] , SAR and ocean color [57] .
In situ systems include ( Figure 3 ):
• Moorings, discussed above.
• Shallow pressure gauges that offer a method to capture the surface layer flow [58] .
• High Frequency Radar [e.g. CODAR] provides detailed views of the sea surface flow.
• Repeat XBT and XCTD sections offer snapshot views of the ITF stream entering the Indian Ocean [17, 19] .
• The use of Inverted Echo Sounders with pressure gauges (PIES) should be evaluated to monitor the changing thermocline depth and sea level.
• Data telemetry from non-tethered instrumentation, such as drifters, Argo profilers and gliders offer regional views for the ocean condition.
• (it is centered around 800 m). Because of this it is not detectable from surface dynamic height ( Figure   4 ). Therefore, we cannot just use altimetry derived proxies (as they make use of the surface dynamic height) but we need to put together two independent integral estimates of the thermohaline structure of the water column (therefore altimetry-GEM + C-PIES-GEM ). The best way to combine the two independent estimates should be methods as used in GEM-ETTA and ASTTEX program [69] .
As the Tassie leakage could be made of eddies, to get robust estimates from the mooring/altimetry proxies, it would be appropriate to get a more frequent and high resolution hydrology sampling than produced by SR3, XBT or ARGO sampling. Glider lines added to the mooring array and complementary to all other observations, should improve estimates of both proxies derived from the mooring array and those from altimetry. Modeling studies reveal the potential impact of leakage on the strength and stability of the Atlantic MOC [66, 71, 72] . Increased Agulhas leakage is linked to the poleward shift of the southern hemisphere westerlies [73] . At shorter time scales (years) variability from the retroflection propagates via Rossby and Kelvin waves toward the Atlantic equatorial region and further north [74, 75] .
Recent modeling studies have confirmed our earlier theoretical work that if Agulhas transport goes up leakage goes down and vice versa [76] . In the extreme case a large enough Agulhas transport could lead to zero leakage by Inertial choking [77] which may have been the case during glacial periods [78, 79] .
The impact of leakage on the MOC is strongly dependent on how the characteristics of leakage water (temperature, salinity and potential vorticity) mix and blend in the Cape Basin (the Cape Cauldron). This determines the involvement of the leakage in the broader scale MOC versus that that closes into the subtropical supergyre.
• Agulhas Leakage Observational Time Series: 
